r 


Page 1 


Setup 
Start 
1111111111111111111111111 


Stop 
11111111111111111 
111//111 


Cust Item ID: 


Customer: 


Accept 


111111111111111 


111111/11111111 


Start Qty: 
1.00 


Req'd Qty: 1.00 


D350-748-241 TRN 
ltemJD: 


Re~ision In: 


Item Name: 
Crosstube 
Tur!1ing 
Detail 


Start Date: 
'8/31/2011 


Required 
Date: 9/2/2011 


Reference: 


.;;-.~ 
" 
.•'" 
..,"»" 
f" 
--"Oc=cJ,_..:=====-====-====----====-.:-==-~ 
-:-===-=--= _ --- 
=---===----=-:c...=_'--~~_~ 
--==--- 
-- 


~;.,:,~ 
Work Order ID 73371 
11111111111111111111111111111111111 
Wednesday, August 31,2011 
1:10:32 PM 
- ---.==:::.:::...~-=-----------===----~--=-' 
'_.:--=--:-==-----=======-~.=.:....--=====-==-.::::=.:.=..::= 
-====.::-=------~- 
- 


11111111111111111111111111111111111111111111111 
1111111111111 


~-p-r:~~I;--- 
-Process Plan:-~-=- __-CJl 
~-~te: 
__U.L'O~[31Tooling: 


QC: __ 
_ 
Date: 
.___ _ 
SPC (YIN): 


Date: 


Date: 


Run 
Start 


Stop 


/111111111111111111111111 


1111111111111111111111111 


Sequence IDI 
Work Center 
ID 
I Dra.,-,,_~~r_~ _ 


i D350-748-241 


100 


Operation 
. Description 


Revision Nbr 


F 


Set Up/ 
Run Hours 


0.00 


Tool ID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


Memo 
0.00 


I-Fill tube with sand & install plugs on both ends as per Folio FA647 
2-Turn first side as per Folio FA647 
3- File transition 
lines smooth. 


/111111111111111111111111 
Mori Seiki 


Mori Seiki CNC Lathe Large 


110 


1111111111111111111111111 
QC 


Quality Control 


MORI SEIKI CNC LATHE LARGE 


QC 1- Inspect dimensions 
to dimension 
sheet 


Memo 


0.00 


0.00 


1-. --~-- 
~-----.------ 


'frJ?rj,0 );;/0//2 <;; 


--, 
----fL-- ----.-- 
-----~---- 


()vJW1. L. ))- /0 (/2> 


120 
0.00 


1111111111111111111111111 
Mori Seiki 


Mori Seiki CNC Lathe Large 


MORI SEIKI CNC LATHE LARGE 


Memo 


I-Turn second side as per Folio FA647 
2- File transition 
lines smooth. 
3-Scribe 
part # as per Dwg 0350-748-241 


0.00 


4 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
~ , 
Approval 
Approval 
, 
DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Chief Eng / 
Prod Mgr 
QC Inspector 


, 


'j 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Corrective 
Action 
Section 
B 
'. 


DATE 
STEP 
Description 
of NC 
Initial 
Sign & 
Verification 
Approval 
Approval 
Section A 
"- 
Action Description 
,'" 
Section 
C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


. 


~ 
NOT&: Date & initial all entries 


• 
» 


H ;\ffORMS\Quality 
Assurance\approved 
QA \NCRW 0 RevE 


, , 
, 
'-_~ 
--:==--"--ccc=-_ 
.. 
. 
. --- 
.. -~--- 
.. -- 
, 
Work Order ID 73371 


Wednesday, August 31,2011 
1:10:32 PM 


Item ID: 
D350-748-24ITRN 


Revision 
ID: 


Item Name: 
Crosstube Turning Detail 


Start Date: 
8/31/20 
II 
Start 
Qty: 
1.00 


Required 
Date: 9/2/20 II 
Req'd 
Qty: 
1.00 


/11111111111111 


1/1111111111111 


Accept 


11111111111111111111111111111111111 


11111111111111111111111111111111111111111111111 
1111111111111 


Cust Item ID: 


Customer: 


Page 2 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Approvals: 
Process 
Plan: .._.. _... 
.___ 
Date: 
Tooling: 


Reference: 


QC: 
_ 
_ Date: 
__._._ 
SPC (YIN): 


Date: 


_ 
__ 
Date: 
_ 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Sequence 
IDI 
Work Center 
ID 


130 


1111111111111111111111111 
QC 


Quality Control 


140 


/111111111111111111111111 
QC 


Quality Control 


Operation 
Description 


QC 1- Inspect dimensions 
to dimension 
sheet 


Memo 


QCS- Inspect parts - second check 


Memo 


Set Upl 
Run Hours 


0.00 


0.00 


0.00 


0.00 


ToolID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


._1. .L- .---------. 


716VV\ 'l.- 
J')1oJ /;; '3 
t:Y-7-2~~ZCp 


150 


1111/1111111111111111 
1111 
Crosstubes 


Crosstubes 


Large Fab 


Memo 


Grind machining 
marks. 


0.00 


0.00 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 
. 


J:j} 
f,;.-,- 
.~} 


.8- 
'''I 
$,", 
t:l!.:, 
\' 
';.'i' 


.~~ 
';<, 
~ 
' .;.~ 
,.;.," 


< 
.' 
• 
f' 


Date: 
_ 


Date: 
_ 
DQA: __ 


,. 
'. :, 


' • .4 
NCR: Yes 
No 
-~~- 
QA: NlC Closed: 
_ 


Fault Category: 


Resolution: 
Disposition: 
_ 


Part No: 
PAR #: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description 
of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section 
C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


. 
NOT&-: Date & initial all entries 
. , 


H AflFORMS\Quality 
Assurance\approved 
QA \NCRW 0 RevE 


Approval 
QC Inspector 


Approval 
Chief Eng / 
Prod M r 
Qty 
Date 
By 


WORK ORDER CHANGES 


PROCEDURE 
CHANGE 
STEP 
. 
DATE 


Dart Aerospace 
Ltd 
'wlo: 
_? 


URILL 0o.i'ti8 
TU-:lL'I0~ HuLE-n+R'-\ 
curF, 
Qfy(I) PFR CuFF,I 
Zll FKo~ 


EN)) c» 
Cl,.,FF", ~~~ 
{(;J..)i..,IA:4 
HoL£5 
rrtu5T 
BE 
P4'j!:.#LI.-£L 
c..,ITH- 


J.+ 6L£ 
IN 
6f'{D)lii. CufF, 
S~ 
0fl:t 
j)w 
r 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: 


QA: NlC Closed: 


D8te: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description 
of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section 
C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


I 


I 


.. 


Page 3 


Setup 
Start 
1111111111111111111111111 


Stop 
I11111I1I1111111111111111 


Cust Item 10: 


Customer: 


111111111111111 


/1111111/111111 


Revision ID: 


Item 10: 
D350-748-241 TRN 


Item Name: 
Crosstube Turning Detail 


Start Date: 
8/31/2011 
Start Qty: 
1.00 


Required 
Date: 9/2/2011 
Req'd Qty: 1.00 


=--------r" 
Work Order ID 73371 
11111111111111111111111111111111111 
Wednesday, August 31,2011 
1:10:32 PM 
......_. 
-----------~~---_._----+-- 
------- 
--_.- 
. 
.. 
-- 
--- 


Accept 
1111111111111111111111111111111111111 
11111 111111111111111111 


Reference: 


Process Plan: 
.___________ 
Date: 
Tooling: 
Approvals: 


QC: 
..._ .. 
.____ 
Date: _ 
_ SPC (YIN): 


Date: 


Date: 


Run 
Start 
1111111111111111111111111 


Stop 
/1111111111111 III11111111 


Memo 
0.00 


IssueP/O: 
s\(~ QJ~ 
/~~~ 
Heat Treat to min I 0 KSI As per Dwg 0050-748=241 
Sand Blast tube after Heat 
Treat 
Possibe Supplier: 
Vac Aero 
Ensure Certificate 
of Conformity 
is attached 


Sequence IDI 
Work Center 
[D 


160 


/111/11111111111111111111 
Outsourcel 


Outsource 
process - /-Ieat Treat 


Operation 
Description 


Outsource 
process - Heat Treat 


Set Upl 
Run Hours 


0.00 


Tool 10 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


-._ee1 __j~JOR.~'I _((l 
#-&-(, 


170 


/111111111111111111111111 
Packaging 


Packaging 


Receive & Inspect for Damage & Mat'l Certs 


Memo 


Ensure certificate 
of conformaty 
is attached 


0.00 


0.00 


180 


/111111111111111111111111 
QC 


Quality Control 


QC6- Inspect dimensions 
to drawing 


Memo 


0.00 


0.00 S;('~[C-) 


POSITIVE RSq~ 
r, / 


' eFFECTIVE\;. 11P'"\ 
AUTH\.l::-- 


.._;~SED flvU},<J) 
DATEJt- 


L 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
QC Inspector 


Part No: 
PAR #: 
_ 
Fault Category: 
_ 


Resolution: 
. 
Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description 
of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section 
C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 
, 
. 


, 
NOT&: Date & initial all entries 


Ht\fiORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


. .'" . 
. . 


Page 4 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Cust Item ID: 


Customer: 


111111111111111 


111111111111111 


RevisionlD: 


Item 10: 
D350-748-241TRN 


Item Name: 
Crosstube Turning Detail 


Start Date: 
8/31/20 II 
Start Qty: 
1.00 


Required 
Date: 9/2/2011 
Req'd Qty: 1.00 


.: 
=,=---c----====-c-=c-==.==---=---:-- 
.----c-_-_-~-=-_=-_=_-=-_-_-_-_-_-_=__- 
. 
_ 


. 
Work Order ID 73371 
11111111111111111111111111111111111 
Wednesday, August 31,2011 
1:10:32 PM 
_ .... 
_ 
.. 
_----_. 
----- 


Accept 
111111111111111111111111111 
111111111111111 111111111111111111 


Reference: 


Approvals: 
Process Plan:___________ 
Date: 
Tooling: 


QC: 
__ 
.__ 
Oate: 
SPC (YIN): 


Date: 


Date: 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Memo 
Mer( 
Identify and stock in kanban rac:l\~ 
. 


LocatIon: 
~ 
) 
. 


_..1'~_ ~ 
~__._ 
/;).-5- 3 


_--,2J~b~_ 


~ 
l~'~{)~ 


Sequence 101 
Work Center 10 


190 


/111111111111111111111111 
Packaging 


Packaging 


200 


1111111111111111111111111 
QC 


Quality Control 


Operation 
Description 


Packaging 


QC21. 
Final Inspection 
- Work Order Release 


Memo 


Set Upl 
Run Hours 


0.00 


0.00 


0.00 


ToolID 
Tool # 
Plan 
Accept 
Reject 
Code 
Qty 
Qty 
Reject 
Insp. 
Number 
Stamp 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


Date: 
_ 
Part No: 
PAR #: 
_ 


Resolution: 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
Date: 
_ 


.. 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description 
of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section 
C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: 
Date & initial all entries 


HM~ORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


• 
',# 


Work Order 
10: 
73371 


'- Pieklist Print 


Wednesday, August 31,2011 
1:10:29 PM 


Parent 
Item: 
D350-748-24ITRN 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
Parent 
Item Name: 
Crosstube 
Turning Detail 
Start 
Date: 
8/31/2011 


Start 
Qty: 
1.00 


Required 
Date: 9/2/2011 


Required 
Qty: 1.00 


Comments: 
IPP Rev:A 
New Issue 
08-03-06 
DO 
verified by:ec 
IPP Rev B 
Removed polish 
08.04.02 
EC 
verified by : DO 
IPP Rev C 
Removed LPS-3 
08.06.23 
Ec 
verified by: DO 
IPP Rev 0 
11.02.24 
as per dwg rev.F 
DO verf: JLM 
------------------------- 
------ 
-- 
- 
_.~------~ 
-~-- 
- -------- 
Component 
Item 10/ 
Replacement 
Mfg/ 
Item Name 
Item 
IDPurch 
Bin 
Primary 
Last 
Item 
Location 
Location 
Route 
Unit of 
Qtyon 
Qty per Kit 
Total 
Qty 
Date 
Status 
Seq ID 
Measure 
Hand 
Qty 
Issued 
Issued 


D6015-125 


1111111111111111111111111111111111111111111111111111111 
Crosstube 
Material 


Manufactured 
No 


HALL 
~. 


~ 


120 
Each 


!&£..Q!.y 


22 


22 


22.0000 


Loc Code 


/111111111 


Dart Aerospace 
ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mar 
OC Inspector 


Part No: 
PAR #: ~ 
__ 
Fault Category: 
_ 


Resolution: 
Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


DATE 
STEP 
Description 
of NC 
Section A 
Initial 
Chief Eng 


Corrective 
Action 
Section 
B 
Action Description 
Chief Eng 
Sign & 
Date 


Verification 
Approval 
Approval 
Section 
C 
Chief Eng 
OC Inspector 


" 
NOTE: Date & initial all entries 


""H:\fFORMS\QualityAssurance\approved OA\NCRWO RevE 


DART AEROSPACE LTD 
Work Order: 
7337/ 


Description: 
Crosstube Assemblv (AS350/355 Hiah Aft) 
Part Number: 
0350-748-241 


Inspection 
Dwg: 0350-748-241 
Rev: 0 
Page 1 of 1 
\ 


." 


FIRST ARTICLE INSPECTION CHECKLIST 
o First Article 
D Prototype 


Comments 


\ \ 


~(" 
\ \ 


\ 
t 


Method 
of 
Inspection 


vvt n 


Prototype 
Approval: 
N/A 


Date: 
N/A 


I Revised 
bv 1ApDroved 
I 
I KJ/JLM 
I 
I 


Reject 
Accept 


./ 
/' 


Actual 


Dimension 
2< J-'-l <) 
.r; v J(l~ 
c). L~ (.- 


~y 
Lj 7...- 
') ,,'2;'% 
~~~:7fc 
:1.-J..76 
'j. ~tJ~ 


.()(,..,~ 


l\/f, 2. ~ 
.0(;,"1; 
.5aJ 


0.~'f7 
../.....fI{ l 
?..- J~L/ 
'J..) 
t 
1-:;23 ) 
'1"~C;)( 
10-l/l 
?_/tx) '1 


-(!lr;,~ 
"""I, ') (p 
.OcP?> 
. ~(A) 
- 
IJ-J. lCU 
-;;;z 
'\ 


Audited 
by: 
J \//[7 


Date: );Y-~~ 
l7-~ 


(P/O 0350-748-201) 


+/-0.060 


Tolerance 


+/-0.010 


+/-0.030 


+/-0.010 


+/-0.030 


+/-0.010 


+/-0.030 


+/-0.010 


+/-0.030 


+0.005/-0.000 


+0.005/-0.000 


+0.005/-0.000 


+0.005/-0.000 


+0.005/-0.000 


+0.005/-0.000 


+0.005/-0.000 


+0.005/-0.000 


+0.005/-0.000 


+0.005/-0.000 


+0.005/-0.000 


+0.005/-0.000 


+0.005/-0.000 


+0.005/-0.000 


+0.005/-0.000 


+0.005/-0.000 


2.240 


2.180 


2.180 


2.208 


2.234 


2.253 


2.272 


2.299 


2.240 


2.180 


2.180 


2.208 


2.234 


2.253 


2.272 


2.299 


122.70 


0.063 


4.26 


RO.063 


RO.50 


0.063 


4.26 


RO.063 


RO.50 


< 
wc 


U'J 


Inspection 
Sheet 
Drawing 
Dimension 


a:I 
W 
C 


U'J 


Measured 
by: ,/)yJ4t'1/e- 


Date: .,?-/ fjf 7? ? 
I 
Rev 
r 
Date 
I Change 
A 
I 07.01.17 
I New Issue 


H:\FORMS\Quality 
Assurance\approved 
QA\FAIB 
Rev A 


•.. 
'tlo 
• 
Dart Aerospace 
Ltd 


WORK ORDER CHANGES 


.'::. 
" 
W/O: 
, 
-.i 


DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Approval 
Approval 
, 
Chief Eng / 
QC Inspector 
Prod Mar 


f~ 
-, 


r 


, 


.(, 


j 


.1 
! 


I 
:1 
., 
:1 
<-, 


jI 
~ 


.~ 


/i' 
'I 
, 


Date: 
_ 


Date: 
_ 


.. 


II, 
~\; 
Fault Category: 
. ,. 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 
Resolution: 
. 
_ 


NOTE: 
Date & Initial all entnes 


Part No: 
~ 
PAR #: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approv~1 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
, 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 
h 


'. 


.... 
! 
'• 
• 
. 
-....:, 
,. 


~ .., 
. 
'. 
.• 


. 


. 
"'-;:.' 


... 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


... 1/ 


ULTRA SONIC MEASURMENTS 


Side 
LOCATION 
Rl 
R2 
R3 
R4 


on tube 


I 
Y; 
, I'h~ 


A 
t 
r~ 
be..( 
d') ) 
, 1~C? 
lilt.;:: 
,I t; I 
"/ )..() 
, f t 7~ 


B 
./ ~y, 
• J /, ~u 
,}2~ 
~( ~ 7 
,fTq 
. I tt., 


Part number 
1,50 -7&[11 ,- 
7-- '( 


Batch number 
rl1?) '7 f 


Measured 
By 
'" tVffl///l 
v 


"I 


.,. 


D 


C 


B 


2 


2 


3 


3 


4 


4 


5 


5 


6 


6 


7 


7 


8 


8 


, 


D 
Item 
Qty 
Part Number 
Description 
-241 


1 
X 
0350-748-241 
CROSSTUBE 
ASSEMBLY 
(AS 
350/355 
HI AFT) 


~ 
2 
1 
06015-125 
CROSSTUBE 
lOR 
D6018-125) 


3 
2 
D3502-1 
SUPPORT 


4 
2 
D2856-40G-710 
ABRASION 
STRIP 
SHOP COpy 
- 
RmURNTO 
f- 
5 
1 
AELS-1032-225 
INSERT 


6 
1 
NAS1149D0363J 
WASHER 
lOR 
AN96OJD101 
ENGINEERING 
7 
2 
MS21920-20 
ClAMP 
(PER 
DART 
SPEC. 
M-MS21920-20) 
UNCONTROLLED 
COpy 
B 
1 
MS27039-1-10 
SCREW 
SUBJECT TO AMeNDMENT 


WITHOUT 
NOTICE 


GENERAL 
NOTES: 
WORKORD~ 


~ 
1) 
MATERIAL: 
MANUFACnJRED 
FROM 
06015-1250R 
06018-125 
NO,___73_Q 7 


FINISHED 
LENGTH 
= 122.700J:Q.06 
C£(((Qtt/31 
2) 
FINISH: 
MAGNETlC 
PARTICLE 
INSPECT 
PER DART 
aSI 
03842 
CJ!,DMIUM 
PLATE 
PER AMS-QQ-P-416B, 
CLASS 
1, TYPE II 
PRIME 
INSIDE 
AND 
OUTSIDE 
PER DART 
aSI 
0054,2 
-I 
PAINT 
OUTSIDE 
PER DART 
as! 
005 4.2 
3) 
TOLERANCES 
ARE 
PER DART aSI 
018 UNLESS 
OTHERWISE 
NOTED. 
4) 
UNITS: 
INCHESUNLESSOTHERWSE 
NOTED. 
RELEASED 
5) 
BREAK 
SHARP 
EDGES: 
0.005 
TO 0.010 
MAX 
6) 
IDENTlFlCATION: 
DART 
PART 
NUMBER 
"0350-748-241" 
AND BATCH 
NUMBER 
ON INSIDE 
OF CUFF 
.. 
ZOl1-~ 
8 
PER DARTQSI 
044 6.4 (VIBRATlNG 
STYLUS) 
7) 
WEIGHT: 
29.851bs 
8) 
PART 
IS SYMMETRIC 
ABOUT 
CENTERLI 
NE. EXCEPT 
FOR 00.297 
HOLE. 
9) 
RUN CUTTER 
OFF 
PART WHERE 
INDICATED. 
BLEND 
OUT ALL EDGES 
FROM 
MACHINING 
LONGITUDINAL 
Y, TlRANSITION 
SHOULD 
BE SMOOTH. 
NOTE: 
ALL HOLES 
ARE DRILLED 
AFTER 
BENDING. 
10) 
BEND 
PROGRESSIVELY 
WITH 
A MINIMUM 
OF 7 PASSES. 
MAXIMUM 
TUBE 
FLATTENING 
DUE 
TO 
BENDING 
IS 6% BASED 
ON 0.0. 
ADD HRC TEST OPTION (88-1) PER PAR09-{)40, ADD 
~ 


11) 
HEAT 
TREAT 
TO MIN. 180 KSI 
PER MIL-T-6736 
ORAMS 
2759-1C 
AFTERnJRlNING. 
ACCEPTABLE 
TO 
F 
TWIST LIMIT (AB-1. C1.3), ADD 06015-125 OPTION 
CP 
10.11.23 
VERIFY 
TENSILE 
STRENGTH 
BY HARIDNESS 
TEST 
PER ASTM 
E18 TO 40-45 
HRC. 
(CB-1), STOCK DIM NOW MACHINED (01-4) 
12) 
INSTALL 
02856-400.710 
ABRASION 
STRIPS 
WITH A GAP ON BOTTOM 
SI DE OF CROSSnJBE. 
REVISE GENERAL NOTES; UPDATE TO CURRENT 
- 
CENTERED 
OPPOSITE 
03502-1 
SUPPORT. 
PER aSI 
035. 
E 
STANDARDS; 
RELOCATED FLAG #6 PER PAR lllHJ46 
RF 
09.09.30 
I- 
13) 
EXTREME 
CARE 
MUST BE TAKEN 
TO PROTECT 
THE OUTSIDE 
SURFACE 
OF THE nJBE. 
THE 
(ZN AB-3); ADD TOLERANCES (ZN C6-3, 02-3) 


OUTSIDE 
SURFACE 
MUST 
BE SMOOTH 
AND 
FREE FROM 
SURFACE 
DEFECTS 
SUCH AS SCRATOiES, 
0 
MAG. PARTICLE AND CAD PLATE AS MFD. 
CP 
06.10.31 
NICKS, 
OR DENTS. 
DEFECTS 
UP TO 0.005" 
MAY BE BLENDED 
OUT 
LONGlnJDINALLY. 
C 
ADD CAD PLATING 
CP 
06.08.14 
CIRCUMFERENTlAL 
GRIND 
MARKS 
ARE UNACCEPTABLE. 
WHEN 
DRILLING 
HOLES 
EXTREME 
CARE 
8 
ADD 06018-125 
& PRIME AND PAINT 
CP 
06,06.30 
MUST 
BE TAKEN 
AND 
CAREFUL 
DEBURRING 
PERFORMED 
TO ENSURE 
A CLEAN 
HOLE WITH 
NO 
A 
NEW ISSUE 
CP 
06.03.31 
CRACKINGICHI 
PPI NG/GROOVES. 
14) 
TORQUE 
CLAMPS 
60 TO 80 IN-LB. 
ENSURE 
AT LEAST 
1.5THRlEADSSHOWING 
I NSAFETY 
ANDTtiAT 
REV. 
DESCRIPTION 
BY 
DATE 


NUT HAS NOT BOTTOMED-OUT 
AFTER 
TORQUING. 
DESIGN 
DART AEROSPACE 
LTD 
~ 
15) 
MAX TWI ST AFTER 
BEND! NG: WITH 
XTUBE 
LA YEO FLAT 
ON SURFACE, 
THE DIFFERENCE 
BETWEEN 
DRAWN 
I 
HAWKESBURY. ONTARIO, CANADA 
A 
CUFF 
HEIGHTS 
FROM 
THE 
SURFACE 
MAYBE 
NO LARGER 
THAN 
025 
(ZN Cl-3). 
CHECKED 
DRAWING NO, 
REV. 
F 
MFG. APPR. 
D350-748-241 
SHEET 1 OF4 


APPROVED 
- 
TITLE 
SCALE 
DE APPR. 
.• 
CROSSTUBE 
(AS 350/355 
HI AFT) 
NTS 


DATE 
10.11.23 


COPYRIGHT'" 
2006 BY DART AEROSPACE LTD 
''''UOCUiIltIT''~A~NCJeCN'lIlE'fT\o\L/JMJISSUWlEDOH~UPRt:UCXJIrO_ """Tn IS 
MOTTDIlfIl!lOFOIlAf('f'~~:'ou~=:e:~O"Elll'8l$ONWI'fNOUI 
-. 


C 


B 


A 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
QC Inspector 


Part No: 
PAR #: 
_ 


QA: NlC Closed: 
_ 


Fault Category: 
_ 


Resolution: 
. 
Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 
Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section 
C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


~Hi\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


o 


C 


B 


A 


8 


8 


SECTION 
A-A 
04-2 
SCALE 4X 


7 


6 


03502-1 
SUPPORT 
REF 


OD 
02856-400-710 
ABRASION 
STRIP 
REF 


6 


4 


INSTALL AFTER FINISH: 
AElS.l032-225 
INSERT 
NASI14900363J 
WASHER 
MS27039-1-10 
SCREW 


0350.748.241 
ASSEMBLY 
DETAIL 


4 


3 


DESIGN 


DRAWN 


CHECKED 


MFG.APPR. 


APPROVED 


DE APPR. 


DATE 
10.11.23 


2 


0350-748-241 
BENT TUBE 


DEl-EASED 
n Z011~ 
18 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA 


DRAWING NO. 
REV. 
F 


D35O-748-241 
SHEET20F4 


TiTlE 
SCALE 


CROSS 
TUBE (AS 350/355 
HI AFT) 
NTS 


COPYRIGHT 
02006 
BY DART 
AEROSPACE 
LTD 


fKl5~llS"'llV 
.•.rn-'~AIIDISSI..I'PUEtlONnII'".~E~c:otClI1lOH_"'TlS 
IIOTronuseo'0II 
.•••.••~..:;.7=;:..~~~Or>tEA"'l!""""'I¥.noouT 


2 


o 


C 


B 


A 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description 
of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section 
C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


" 
NOTE: Date & initial all entries 
, . 


• 1i:\1FORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


8 
6 
5 
4 
2 


CUFF. NS 
C 
REF 


0.25 MAX TWIST 
AFTER BENDING 
(NOT SHOWN 
TO SCALE) 
OD£ 


CUFF. FS 
SHOWN TWISTED 
REF 


o 


31.35.0.13 


A8-3 
B~ 


0350-748-241 
TRN 


CD 
1210.297THIS SIDE ONLY. 
THRU ONE WALL ONLY 


I 
I 
I 
I 
I 
It 
:1 


40.90%0.13 


41.34*0.13 


L 


1269 


R16.0 
=-l 
*1.0 
202 
REF 
(514mm) 
~ 
TO START OF BEND 
I 


I 
I 


I 


32.98 
*0.13 


o 


c 


82.68 *0.25 


1Il0.323'g~ 
THRU. TYP 
HOLE TO BE ALIGNED 
WITHIN %0.001 OF HOLE 
ON OTHER SIDE OF CUFF, 
TO BE DRILLED AFTER BENDING 


B 
B 


A 


C2-3 
VIEWB-B 
SCALE4X 


--LO.7BO 
0.500 
CH-ffi 
~aJ 


D350-748-241 
BENDING AND DRILLING DETAIL 
[]Q) 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVED 


DE APPR. 


DATE 
10.11.23 


DE LEA S~E~i 
n 2011 -01- 1¥,r' 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA 


DRAWING NO. 
REV. 
F 
D350-748-241 
SHEET30F4 


TITLE 
SCALE 
CROSSTUBE (AS 350/355 HI AFT) 
NTS 
~~~~::;~Er~i5:r?~=r" 


A 


8 
7 
6 
5 
4 
3 
2 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
- 
Approval 
DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Chief Eng / 
Prod Mgr 
ac Inspector 


Part No: 
PAR #: 
_ 
Fault Category: 
_ 


Resolution: 
. 
Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description 
of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section 
C 
Chief Eng 
ac Inspector 
Chief Eng 
Chief Eng 
Date 


'; 
NOTE: Date & initial all entries 


H;\<M=ORMS\Quality Assurance\approved 
QA\NCRWO 
RevE 


. 
, , '. 


,~ 


8 
7 
6 
5 
4 
3 
2 


2.000~g10lMEAN 1.0. 


C 


o 


B 


A. 


T 
2.299 REFJ 


<t 
SYM 


DETAIL 
D: 
TAPER 
RUN-OFF 
NOT TO SCALE 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA 


DRAWING NO. 
REV. F 
0350-748-241 
SHEET 4 OF 4 


TITLE 
SCALE 
CROSSTUBE (AS 350/355 HI AFT) 
NTS 


COPYRfGHT Cl2006 BY DART AEROSPACE 
LTO 


IH$tJCICUI,O[mISPfW 
•••n;:_~fV\I._IS'loI'fIUEDO!lfltlEllPlle&llCOlfDmoN,""T"1S 
MOTrON;LISEOFOA_~~CClPliDORCOUlll\JOlC,O.Tl:OTO""'01'ltfllPVlSON"''/MOIJT 
_na<~MlOO&CWt,~.oa:lro 


DESIGN 


DRAWN 


CHECKED 


MFG.APPR. 


APPROVED 


DE APPR. 


DATE 
10.11.23 


/ 
I 
2.299;l',:' 


\ 
ffi 
~ 
~ 
/ 
'_3/l SEE DETAIL 
D 
Al .• 


.~L~A SEn 
Ii 2011 -01- 14r 


T 


2.180 REF 
U 


UNIFORM TAPER ---------~.-I.. 


R100 
TRANSITION 
\ 


DETAILE: 
CUFF TRANSITION 
AS" 
NOT TO SCALE 


Rl00 
TRANSITION 


2.253:8.~ 
MIN WALL 0.107 


D350-748-241TRN 
TURNING DETAIL 


2.180~~~ 


DETAILC: 
CROSSTUBE 
CUFF 
c•.• 
SCALE 3X 


4.26.0.030 
FROM END OF 
TUBE TO START OF RAD 


~ 
~~ 
~u. 
.0 
"0 
Z 
W 


r 


CONST,II CONSTANT 
~ 
UNIFORM 
O.D. 
O.D. 
. . 
TAPER 


Rl00 
TRANSITION 
2.180~£~ 


RO.063 


2.240~~ 


SEE DETAILC 
AS" 


CHAMFER AS REQUIRED 
FOR TOOLING 
LEAVING 
0.062 REF MIN EDGE 
OISTANCE. 
ENSURE 
CHAMFER TOOL PATH 
RUNS OFF I.D. 


C 


o 


B 


A 


8 
7 
6 
2 


Dart Aerospace ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mgr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


\ 
, 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description 
of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Action Description 
Sign & 
Section A 
Initial 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


" 


- 


~ 
NOTE: Date & initial all entries 


, .' H:'~FORMS\QuaUt( 
Assurance\approved 
QA\NCRWO 
RevE 


1000 E, Mermaid La., Wyndmoor 
(Phlla.) PA 19038-8093 
Tel. (215) 233.2600 
Fax (215) 233.5653 


Certification 


SOLD TO 


Dart Aerospace Ltd. 
1270 Aberdeen Street 
Hawkesbury, 
ON K6A lK7 
March 28, 2012 


Metlab Shop Order No: 


Purchase Order: 


Description: 


Part No.: 


Quantity: 


Weight: 


Material: 


Specifications: 


71502 


16386 


Crosstube 


D350-748-14ITRN 


4 Pieces 


160 Pounds 


4130 Alloy Steel 


Harden and temper to 180 KSI minimum ultimate tensile strength 
IAW MIL- T-6736 


This is to certify that the above parts were processed as indicated above and conform to the 
specification 
requirements. 


Results: 


Ultimate Tensile Strength: 
181/188 KSI* 


*Converted 
from 40/41 HRC surface hardness 


**Straightness requirement 
waived by Dart Aerospace Ltd 


~T~~ 
Quality Representative 
k Jenkins 


MERCURY 
CONTAMINATION: 
During the heat treating process, 
testing and inspections, 
the product did not corne in direct contact with 
mercury or any of its compounds 
nor with any mercury containing device. 
~~IT!!! 
Heat Treating and Metallurgical Consulting 
.-'' 
: . 
lUll 
TIl TING I"SmUll 
~f' 


-----~-- 
- ._-- -------~----------------- 
. 
~ 
. 


1000 E. Mermaid La., Wyndmoor 
(Phlla.) PA 19038-8093 
Tel. (215) 233-2600 
Fax (215) 233-5653 


Certification 


SOLD TO 


Dart Aerospace Ltd. 
1270 Aberdeen Street 
Hawkesbury, 
ON K6A 1K7 
March 28, 2012 


Metlab Shop Order No: 


Purchase Order: 


Description: 


Part No.: 


Quantity: 


Weight: 


.Material: 


Specifications: 


71503 


16353 


Crosstube 


D350-748-141TRN 


14 Pieces 


730 Pounds 


4130 Alloy Steel 


Harden and temper to 180 KSI minimum ultimate tensile strength 
IAW MIL-T-6736 


This is to certify that the above parts were processed as indicated above and conform to the 
specification 
requirements. 


Results: 


Ultimate Tensile Strength: 
181/188 KSI* 


*Converted from 40/41 HRC surface hardness 


**Straightness 
requirement 
waived by Dart Aerospace Ltd 


METLAB 
Quality Representative 
enkins 


lVfERCURY CONTAMINATION: 
During the heat treating process, 
testing and inspections, the product did not come in direct contact with 
mercury or any of its compounds nor with any mercury containing device. 
~8'111! Heat Treallng and Metallurgical Consulting 


IfUl 
lIUJlIli 
I"SmUll 
~ 


